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Thorough examination by the Examiner Is noted and 
appreciated. 

The claims have been amended to clarify Applicants invention 
and correct grammatical errora. 

Support lor the amendments is found in the original claims 
and* in the Specification. No new matter hay been added. 

For example, support for the amendments is found in the 
original claims and in the Specification, lor example, at 
paragraph 0026: 

"The* second plasma I mont. includes an oxygen containing plasma and 
ir, preferably carried out iii-s.Hu roJM owing the first plasma treatment, but 
may a l no oe carried out in a separate plosma reactor, however, pre! or ably in- 
Altu with respect to at least a subsequent overlying etch ntop layor 
deposlMon pro-can ft explained below. The Second plasma tre.it.ment: prctorably 
inuludeu <i plasma Source gart including at least U*, -Cor example O a and a 
mixture of another oxyuen containing ga.s .such as CO, CO* NO, N*0, and 0 ;i Mo.st 
preferably, due to considerations of cent, and ca.se of use, and ef feut Lveneass*, 
a mixture of <V and COs is used a* Lho plan ma source gas, for example supplied 
individually or pro-mixed at ralio of 0 2 r.o 00. of about 1 : !i to about 1:20." 
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Claim Rejections under 35 PSC 102 

1. Claims 1/ 8/ 9, and 12 island rejected under 35 USC 10? (e) as 
being anticipated by Noguchi et al . (U3PUB 2004/0) 529.56) . 

Noguchi cL al. discloses a process where a process surface 
having an exposed copper per Lion and an exposed dielectric 
inuululiiuj layer portion are treated with a plasma treatment of 
NH3 or alternatively N2/H2 {see paragraph 0077) to reduce copper 
oxide and form a thin CuN layer over the exposed copper (see 
paragraph 0077). After cleaning the process wafer, Noguchi et 
al . teach then forming a harrier insulation film disclosed to be 
SiN, SIC, StCN, SiON, and SlOC f is deposited over the surlacc- 
(paragraph 0076) . 

Thus, Noguchi et al . do not diaeiose several aspects of 
Applicants disclosed and claimed invention, including: 

plasma treating the process surface in a first plasma 
treatment with plasma comprising reduction gas and nitridi nq gau; 
and, 

12 
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then plasma treating the process surface in a second plasma 
treatment comprising oxidizing ga:;, said second plasma treatment 
performed without deposit: ion oi a material, layer. 

Noguchi et al. is clearly insufficient to anticipate 
Applicants disclosed and claimed invention. 

"A claim ii> anticipated onJy if each and every clement as 
yel iorth in the claim is found, either expressly or inherently 
described, in a single prior art reference. " Vczdcya&l Bros. v. 
Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 
10bJ (Fed. Cir. 1987) . 

2. Claim 1 stands rejected under 35 USC 102(e) as being 
anticipated by Ngo et al . (USPUQ 2002/0162736). 

Ngo disclose a method for forming a dual damascene where 
copper exposed at the bottom of a dual damascene opening is 
treated with NH3 followed by a N2/H2 plasma treatment to remove 
oxide from the copper surface and to remove residual polymers 
within the opening generated by etching the opening, and then Ar 

13 
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sputter etching prior to depositing a barrier layer to line the 
opening (see Abstract; paragraph 0025-0028). Ngo further 
disclose removing the photoresist mask used to etch the dual 
damascene opening prior to the sequential NH3 and N2/H2 plasma 
treatments (see* paragraph 0024) . 

Thus, Ngo et al . do not disclose several aspects of 
Applicants disclosed and claimed invention, including: 

plasma treating the process surface in a first plasma 
treatment with plasma comprising reduction gas and nitriding gas; 
and, 

then plasma treating the process surface in & second plasma 
treatment comprising oxidizing gas, said second plasma treatment 
pcriormed without deposition of a material layer. 

Nyo et ai. is clearly insufficient to anticipate Applicants 
disclosed and claimed invention. 

"A claim i3 anticipated only If each and every element as 
sot lortli in the claim Is found, either expressly or inherently 
described, in a single prior art reference." Vcrdag<*a) Bros: v. 

14 
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U.S. S.N. *U/*tf2-H-Gfl* 

Union Oil Co. of California. 814 K.2d 628, 631 , 2 USPQZd 10bl, 
1053 (Fed. Cir. 1987) . 

Claim Rejec tions under USC 1Q3 

3. Claim 2 stands rejected under 35 USC J 03 (a) as being 
unpatentable over Noguohi cL a\ . , above, in view of Hno et al. 
(US 6,248, 66b) . 

Applicants reilcrate the comments made above with respect to 
Noyuchi et. ai. 

The fact that Bao et al. Leach pre-heating a copper 
structure following a polishing process and prior to plasma 
treating the copper with NH3 (see Abstract) does not further help 
Bxarainer in estabJ ishing a prints facie case of obviousness. 

"Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim limitations. The 
teaching or suqgestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure." jn re Vacck, 94/ 
F.2d 20 USPQP.d 1438 (Fed. Cir. 1991). 

lb 
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4. Claim 3 stands rejected under 35 USC 103(a) as being 
unpatentable over Noguehi et al*, above, in view of Inukai et ai. 
(USPUH 2001/01!>22b6) . 

Applicants reiterate the comments made above with respect, to 
Noguehi et ah 

The fact that Inukal et ©1. leach an ashing process for 
removing resist with a reducing gas following an etching a 
contact hole to expose copper at the bottom of the contact hole 
where the ashing process is carried Out using a reduction gas 
comprising NJ13 and H2 does not further help Examiner in 
establishing a prima Hacie case of obviousness . 

It i:? noted thai the ashing process of Inukai et al. and 
Noguchi ot al. work by a different principle of operation. 

Nevertheless, even assuming arguendo a proper motivation for 
combination, such combination docs not produce Applicants 
disclosed and claimed invention. 

"Finally, the prior art reference (or references when 

1G 
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combined) must teach or suggest all the claim limitation:;. The 
teaching or suggestion to make the claimed combination and the 
reasonable expectation ol success must both be found in the prior 
art, and not baaed on applicant's disclosure." 7n re Vaeck, 941 
y.2d 48fl, 20 WU>Q2d 1438 (Feci. Cir. 199V. 

f>. Claim 5 stands rejected under 35 DSC. 103(a) as beiuy 
unpatentable over Moguchi ct al., above. 

Applicants reiterate the comments made above with respect to 
Noguchi et al. 

As noted above, Noguchi et al. a plasma treatment of NU3 or 
alternatively N2/II2 {see paragraph 0077) and lurther does not 
disclose Applicants second plasma treatment. 

6. Claim 7 standi? rejected under 35 OSC 103(a) as being 
unpatentable over Ngo et al . r above, in view of Hsieh et al. 
(OSPUB 2003/0164354) . 

Applicants reiterate the abovo comments made with respect to 
N90 et al ♦ 

17 
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U.S. S.N. 1WT 

The iaet that Hsieh et ai. teach removi.nq photoresist I row a 
porous iow'-K dielectric using a plasma consisting essentially of 
02, foil owed by etching through a barrier layer {sec Abstract) 
does not further help Examiner 1n establishing a prima lacie ease 
of obviousness. 

"Finally, the prior art reference (or references when 
combined) must teach or suggest a.1.1 the claim limitations. The 
teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure." In re Vaeo/c, 947 
F.2d 488, 20 USPQZd 1438 (IT&d. Cir. 1991). 

7. CM aims 10, 11, and 13 stand rejected under 35 USC 103(a) as 
being unpatentable over Noyuchi et al., above, in view of 
Buehwalter el al.(US 6,261,951). 

Applicants reiterate the above comments made with respect to 
Noyuchi et ul. 

The fact that Duehwaitcr et al. teach exposing an 
interconnect semiconductor structure containing at .least a layer 
of copper to a reducing plasma (H2, N2, NH3) under conditions 

18 
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such that, a material layer comprising <-u, Si axid O i^ formed on 
the layer of copper (yce e.g., claims 1 and 2) docs not further 
help Examiner in establishing a prima facie case of obviousness. 

"Finally* the prior art reference (or references when 
combined) must, teach or suggest all the claim limitations;. The 
teaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both bo found in the prior 
art, and not based on applicant 1 a disclosure." In xc Vaeck, 947 
F.2d 488, 20 VSPQ2d 1430 (h*d. C.ir. 1991). 

8. Claim* 14, 20, and 21 stand rejected under 35 USC 103(a) as 
being unpatentable over Nqo et al., above, in view of Buchwalter 
ft t a 1 • , above , 

Applicants reiterate the above comments made with respect to 
Nqo et al. and LJuch waiter ot al . , above- 

9. Cicijm 15 stands rejected under 35 USC 103(a) as being 
unpatentable over Ngo ot al., in view of Ruchwalter et al., above 
and further in view of Bao et al. 

Applicants reiterate the comments made above with respect to 

19 
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Nyo eL al. f Ruchwalter et al., and Bao et al- 
io. Claim 18 stands rejected under 35 U5C 103(a) as being 
unpatentable? over Ngo CI al., in view ol DuchwalLer et. a.L, above* 
and further in view of Hsleh et al., above. 

Applicants reiterate the comments mad© above with respect to 
Nqo et al., Buchwalter et al., <* n d Hsieh el al. 

11. Claim 22 stands rejected under 35 USC 103(a) as being 
unpatentable over Ngo ol al., in view of Buchwaiter el al., above 
and further in view ol Zietl et al., above. 

Applicants reiterate the comments made above with roypojcl to 
Nqo et al. and DuchwalLer et al. 

The fact that 2istl el al . teach a process where an "exposed 
copper surface i:s lirut cleaned by a reactive plasma ambient 
including nitrogen and ammonia and after a certain clean period, 
a gaseous compound comprising silicon, Xor example si. lane, is 
added to the reactive pluuma ambient to form the copper/ silicon 
iilro" (set) Abstract) does not further help Examiner .in 
establishing a prima Saclc case ol" obviousness. 

20 
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"Finally, the prior art roicrcnce (or references when 
combined) must, teach or uutjgest all the claim .1 imitations. The 
teaching or tmggcation to make the claimed combination and the 
reasonable expectation of success muul both be found in the prior 
art, and not based on applicant ' a disclosure." In ro Vacc/c, P47 
*\2d 486, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Applicants note with appreciation Examiner indication of 
allowable subject matter in claims 4, 6, and 17, 

Kowovor, the citod xeferences, alone or in combination, do 
not produce Applicants disclosed and claimed invention and 
therefore do not mak«3 out a prima facia case of obviousness with 
respect to Applicants disclosed and claimed invention. 

Rased on the foregoing, Applicants respectfully submit that 
the Claims are now in condition for allowance. Such lavorablo 
action by the Examiner at an early date ia respectfully solicited. 

in the event that the present invention as claimed is not in 
condition lor allowance for any reason, the Examiner is 

21 
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respectfully invited to call the Applicants' represents v « at hi:3 
Hloomfield Hills, Michigan office at (?4B> 540-4040 such that 
necessary action inuy bu taken to place the application in a 
condition lor allowance. 



Respectfully submitted, 



Tung & Au&cciates 



Randy W. 'fung 
Reg. No. 31,311 
Telephone: (248) 540-4040 
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